
1.

x3 + 2yex = xexy0

xy0 − 2y = x3e−x

dy

y
= 2

dx

x

y = c(x) · x2
x3c0 = x3e−x

c(x) = C − e−x

y = Cx2 − x2e−x

Answer:
x = y2(C − e−y)

2.
m(m− 1)− 3m+ 4 = m2 − 4m+ 4

yields m = 2 as a double root. Substituting

yp = (A lnx+B)x

in the original equation yields (after dividing by x):

(A− 1) lnx+B − 2A = 0

which implies A = 1 and B = 2. Solution:

y = x2(C1 + C2 lnx) + x(2 + lnx)

3. Bernoulli, a = 2. Introducing u = 1
y , we get

u0 − 2x− 1
x2

u = 1

du

u
=

µ
2

x
− 1

x2

¶
dx

lnu = 2 lnx+
1

x
+ ln c

u = c(x) · x2e1/x
c0 = x−2e−1/x

c(x) = e−1/x + C

u = x2(Ce1/x + 1)

y =
1

x2(1 + Ce1/x)
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4. z = y0

z0 =
z

x
(1 + ln

z

x
)

u = z
x

u0x = u lnu
du

u lnu
=

dx

x
ln lnu = lnx+ lnC1

lnu = C1 · x
u = eC1x

z = xeC1x

y =
C1x− 1

C21
· eC1x + C2

5. P = y cos xy + 2xy
2, Q = −x cos xy − y2.

∂Q
∂x − ∂P

∂y

P
= −2

y

F = e−2 ln y =
1

y2

G =

Z µ
1

y
cos

x

y
+ 2x

¶
dx = sin

x

y
+ x2

f = G+

Z µ
− x

y2
cos

x

y
− 1− ∂G

∂y

¶
dy = sin

x

y
+ x2 − y

Solution
sin

x

y
+ x2 − y = C
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